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£ VSB(vestigial side band) « 0 V ^* °l-§-*>-^ TV 2) 

5. 3 
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^1 

c^l^ ^eflw]^ ^r^l7l^ TiflM f-s}- ^{Equalizer for digital television 
receiver} 

S- l£r #efl^ c^lH TV ^7)£] ^-s}- ^ « £ 

£ 2^ ^aV^^] t^^l^ TV ^j7lo)l^o| q]o)&\ s^oj ^0] £ ^ 

-£ 3^ ^<2] ^1 l ^aHH nf^ c^ig TV ^-H7)2) ^ -f-s). #*]o} ^ 

£ 4fe 2 ^HH 4€- TV ^7ls] 5fl^ ^ 

301.401.501 : ^^Hr cgcd 

302.403.503 : ^-§- ^l^^f 

303.402.502 : <=m -f-Sj-^- 

304.404.504 : ei 
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<n> a. ^ o. vSBCvestigial side band) °l-§-^Rr i=Wg TV ^7)^\ % 

<12> 7g*fl A}-§-£}fe cfl^^ ^ Al^tfl ^ TV(DTV) ^ 

^.5. ^ll^V^l ATSCCAdvanced Television Systems Committee) 8VSB Al^EfloflA^ wj-^ 
^]517> ^#sM- ^3Zf ^ sflv^ -f-tfl ^sHU TV ^]7Hlfe 

i£A}*Hl ti>A>^^^l Ajjr-^o] a-efl^ AlJl^ °H, ^>5l 

<H*L £"5fl^ Sfl^-Al 7jHS, ^Aj£ ^11^^ cg^ 

^7> a^H, AV 7 1 a-Hflo] afl^XI^ JL^B(ghost) 5£*r 3|H 

^(fading) -f-o] oicf. 



<13> ^, ATSC 8VSB Al^tfl^. i^-^v rq*]^ ^ Al^eflo) 7>-R- 



^ ^} ^ ^IS^ ^7), Cfl7l# ^-S] 7^1- tgs}- Hl^r E^o} cg^ofl o}*fl ^s)- 

3^ ^S.7> #^S]C^ 7 j)o] cf^ ^Sf 7i^ ^sjcf. 

<14> g:^ XV f Ufl^l -f-^ ^ofl <^fl «>A}, ^-a^o] ^Sj-E)^ 

^ ^S.^ Hl^7l, ^-ofl <^*|] IJ-^S^ Cf^ 7^ ^-O] 

Tfl €4- °1 ^1 t> 4^ 3 5. ^^Hcr ^ ^1317> 47] Cf^ ^ <S\Z] 7 floJ 
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<is> o]q\. go) Tgs. 2fl^ t^l^ TV ^!7HH «1H 

<16> ^Kg- M*>7l ^^1^ TV ^7H1^ <#7] ^^-4 A>ol 

3 ^ £11^-^1 7 |±=. ^£-(^, ZL^B SE^r 511 Ol^)^- Ji#*rTr ^7l» A>-g-tb 

<17> #7] -g-s^H^ *1 ^ ^5}-7l (time-domain equalizer)^ <3 <3 -f-3-71 

(frequency-domain equal izer)^. Si^^l , S.^ ^-£fl^) 2fl^- A l 7]^- 

<18> # 7 ] ^2)-^ ^ ^7lfe Al^-cg« A]x<HlAi ^fl^^l oj^^ JfL, 

^€ *H£ -S-^-t- t^Ht ^ -ilJlS ^«r*Vnf. ZLelJL, #7] *fl^6fl ^*fl sfl 

^sHr ^ A Jlt ^^Hr ^ ^1S7> ^441 cg<* -f-^71^1 Tfl 

^1 ^1JL5L ^, o§<* ^7}o\] 5llol^ ^«ol iL^cK ZL^i 

A o V 7l ^S^T CfAl Al^V o§<*j AjJ^ ^^Cl-. 

<19> olnfl, ^-71 3Jfl o] 7 >^1 #£.7} ^2)-^ ^-5}- 7 11- 7^711 ^ 2)M *3 °1 ^ 

^4 ^Hl ^ £ MHjsj-fecfl, ^€ ^171*1-71 ^--g- ^l7l7l# 
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£ l£- ^7lsq- A]7\7}m: ^Hfl^ TV ^ 

713 *fll£ ^ #*1<2] ^ ^^-(101)^ <L>EflM-l- -f-Sfl RFCRadio 

frequency) ^ ^*Hr ^fl 1 ^ ^£ *flv§o} rf a]^* IF( Intermediate 

Frequency) ^ #7l IF ^Jl!- VSB *?Hl2l o_s. ^^Hr 

°m ^SHM102)3. ^71 ^sHr <3<* ^-s}-¥-(102)^ ##tr «}Sr £°1 *1# 

^3 ^a] Ai^oflAi <y^i ^*}JL, ^£ <y^^ -g-^ ^4 

T ^315. ^«;*V 7^ a^-l: f-*fl 5flo]^ Aj«.o. ^AV^V * ^ ^] 7^ ^-(103) 

^-o. ^7l^-(103)^ #71 <83 ^71(102)^ f^^E] 

#-g--8- ^lTltbrf. 

°M. #7l ^^-(io2)oflAi ^i]^ ^^>7) 3*fl*m 

nle] <£jL5U^r ^5L7 r ^JltHl , £ 22} ^JEl ^7l (field sync HI sfl^Rr 

£ 2~ VSB t|*l*g TV ^7loflA^o] £\ ]o )b1 sell<y ^-^1 ^^i, 

tr Hefl°J^ ^ 7 fl^ ^jels. ^^Ji, tr ^ = 313 ^)o)^\ ^zl^H^ ^^^q-. zl 
eIjl c-HojE^I ^ZL^iS^ 832 ^Jlrl-S. ^^cf. °H , tr ^H^l ^zL^EoflH ^ 

4 ^n^H ^7) ^oIji, ^J=6)H ^ c-flolEi 42^1^ 

*7l -f^-ol ^cf. 

^r, #71 IE. 2^1 VSB 3HEi ^efloj ^<>IH -tl^^ 24.2ms ^715. uj- 

^^q. ^H-JL, <3<* f-SHM 711^ 7JAJ £ nfl 24.2ms* r Cr °1 -?-<H *1 3-. 
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<24> nH*M, ^H^l 24.2msiL4 "M.?H *fl\i S^^IH £ 14 ^ 7> 

3<Mfe sfl°l^°l )«>=7fl t&*Kr %+7\ £ 12] -f^ ^^g- ^IcflS. 

^ 3? 3-8-1 
^* «i 5a *Hr3| s.^iol £a3. 

<28> ^ofl 4a TV ^l7l<^ ^ ^-2)- 9] ^SK- 

^714 <g<*j ^5p^ ^tg- ^3.0] ^ ! Aj Al ^)^ | a]^ cg<*^ ^a] Ajjr-g. 
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S^^M #7l ^sHr <g<* #^ -il^S-^E^ <3<*j 

* *IM*Hr ^ ^T^Sf, #7l ^Tl^ #^^1 #7l ^71^-^ 

^-*Hr ^ ^H^, #71 ^5)--^ #^ Ajjr- ol-g-*H # 7 ] A] 

<8 3 ^ 3l^r 7 S^1^1 ^l^S #71 Al^V o§<* ^^S. 311 = ^ 

^ ^1^ IH^* J£^H ^HJilS. ^rf. 

t^l 3*1^ TV ^71^1 ^ ^ -sj-- ogctf ^-o. 

^71^ ^, Al^> oj<* -g-^^l ^ ^S^l *fl 2 ^1^)1^, #7l ^^Hr ^ ^5}-^^ 

#^^1 <8<3 ^^-71- ^^SlJl, #71 Al^> ^03 #^^1 7^1 71^- 

7> ^^M, #71 Al^V o§<* ^-5pf 2} ^7^ A>olofl 6)1 ^^-^-7> <^^^^ 3 

t^l ^ TV ^]7l<2l *m #^1^1 ^SK- §-5Hf , #-g- 

^171^- ^, Al^V OJC4 ^JfLo] ^ 3 AjAHl^, Aj-71 ^U}^ eg « ^3j-«o} 

#^^1 ^l?i °m ^^-7} <£^JL, #71 Al^> ogctf ^Jr}.Jf ^^cjoll ^ ^171^- 
sq- ofle^ ^J^}. 0^5^ Aj-71 ofl&| M^JfSl #3<>1 #71 Al^V ojerf 2]^ 

^^1 4^ ^r3, ^ ^ ^-^-t!: 51^* ^^litsl #^ltb 

°l*h £^-§- #35:*M ^fil ^JaHI^ ^2]. ^-g-g- 
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^, £^°fl JE44^. 5E 4?H1 4*^ ^tgsq^ M. ^4 ^4 ^-§-^ 44J£ ^u}- 
4 ^H1^4 >^4^r ^ol^ j ol^ofl 4^ Aj- 7 l^. «V^o| 7)^3 ^ ^ 

4 T 1 ^ 4-§-4 *H^44^r SHf4. 

£ 3£- €■ 1^4 ^1 1 4€- TV ^4! 4 4 *flv| ^4 #44 ^ 

t^SSAi , ^4^ <^ ^4^(301)4 #^^ofl ^-o. ^ 7l «.(302)7> ^^SlJI, #71 
#-g- 2)14^(302)4 #^^1 -5j.«.(303)7> "S^sH, #4 4# <3<* ^4 

^-(303)4 #§^1 6fl4 ^^-(304)7> £^44. 4"4 44 ^4-^4^(303)^ 

4"4 ^-g- ^14^(302)4 #44 oflel ^-¥-(304)4 ofl si* 4-§-44 4^ 7Sa]^- ^ 

^f-ofl 4*fl 44«-(302)<>]14 #^4tt Sfl^o. 44 ^Aj-^- 

4. 

o]4 ^-O] ^-Aj4 ^ igj-t^ 1 ^Al^oflAi, ^4^ ^4 ^«.( 301) ^ J^JjL 

* #^4^ 4*> 4^4 ^4 *im4 4^ ^, ^*34 

4^ -g-^ ^4^ ^ 4-£5 4444. 3^4, 44 44 <^<*4 ^4 a] ^5: 

^r4^ <^^o. s 4444. n.Z)3L 44, 44 -4- 0344 ^£ ^ 4^ -g-^- 

4 ^ 4s» 4-§-4 4^ ?34* -f-sfl ^7l ^fl^ofl 4*11 ^4^ 44 ^ 4 

44-* ^44 ^ 44 «344 a] 4440} 4^ ^14^(302)3. M44. 4 

71 4-§- 44^(302)^ 44 ^ ^-51-^(301)4 #^ <0Ji^«-El ^-4-a] 

44 4 ^ 44 4<* ^51-^(303)5. #^44. 
4-4 44 <3 4 ^4^(303)^ ^4^r 44 ^-44 4* 441- 44 4^4 44 

44 -f-sj-* 4-§-4-°^4, ^4^r 4<3 ^4^(301)44 H444 ^4 *H 4^°fl 

44 tis 4^-^- -e.444. 
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<36> oH, # 7 ] Aj^V o§^ ^«.(303)^ oflei 1^^(304)5. i^sUi, #7l 

oflel 1^-^(304)^ #7l Al^v <g<* -5).h.(303)^ ^o_s.^-b\ #7l f-<s}-^ 
(303)^1 ^ ^]^# ^Al^Dfl ol-g.^ 6\}^^ ^*}d) cfAl a1# -5}-«.(303) 

<37> Aj- 7 ] A]^ <^<* -^.w.(303)^ # 7 ] ^--g- ^7l^-(302)^ #^34 Aj-7] 2)^.^5]^ 

<H]&)» <>l-§-*H ^°ll n-*g €^5] Til^ 7^ai^. ^eg^-o_s.*| , #7l ^sHr ^ 

^ ^^-(301)^1^ iL#*H sflol^^ cq*> aijt sfl^g. J±#W. § 

<H, #?1 A]^}- cgo=j ^^(303)^ Zf ^ €E)«>4 #?1 ofls] 3H1 #7] ^ ^71^- 

(302HH Aji f ^ * #7) z}- ^ o]^ ^l^cHl A 7\}^r 

*r^^r. #7l #Sr°l# ^jzf 7 > oflel ^-^-(304)5. JJ^ <js7> ^cf. 

<38> #71 Al^- ^S).w.(303)S.^ ^7l ^7liLc} flf^Tll 7^A]^ o^a> 

LMS( least mean square), RLSCrecursive least square), ZF(zero forcing) ^f-^1 
^-§- i^tr Al^> o§<* ^711- A>-g-^- ^ ^14. 

<39> #71 ofl^ ^A§^-(304)^ #71 Al^V <3<* (303)0^ 7^ 73A]cHl ofl 

3* ^«rfecfl, l^o] X| 1 ^AHloflAi^- #71 Al# cg« -^Sj-^-(303)^l 
^ oflfiil- ^7^, 6j|a) ^ Wj-^^ c^E-1 7H?} & , ^*1 £ 

<40> cfl t S.^ > ^Al^oflA^ ^<i-g- ^-f , #71 ofliH #^(304)^ #71 AlTj 

^ ^SHK303)3 ^^j^ *>' ofleis *H #7l a^V 

20-11 



1020020067136 <&A- 2003/8/6 

(303)3. SjS-^^cf . <q 7 }*\ t ^<£o}$ ^a] Al^ofl^ o]t£ 7)^ x}%-°.3, 2i^*t 



01 



^3L2\2\ *\ ofleis. ^ ^7] ^-5^(303)3 3)c^tb^-. 

<4i> £0) rt-xgo) ^ ! Aj A jo]]^ ^S}-^ ^5}-^- (301), ^ ^71-^(302), 

^ *m «83 ^5|-¥-(303)7> ^*>3-°5L ^^5]ZL, #7j f-5}-^-(303)^ Tjl^ 

^^1* °11&)*r -§-2}-^(303)«- ^IJL-i- °l-§-*H 

<42> £ 4^ Mj-Tgcq ^ 2 *H<*W nfa TV ^7l<2l 5fl^ -f-sj- ^*}9\ ^ 

7^ Ai^Ai #0. t}7] ^ AR> ^ 

< 43 > £. 4« il^ , ^sK- <3<3 ^^-(401)^1 #3^] <%q ^5^(402)7} ^ 

ElJl, ^1-71 Al^> <g<* ^-^(402)^ #^^ofl *]-g- ^7^(403)7} o^sH, a o v 7 ] ^ 
^71^(403)^1 ofls^ ^^«.(404)S. #^514. 4 ^ ^ v 7l€ J£ 3^ ^ 

<44> ^, Aj- 7 j £ 4^ ^ -g]- ^*HH^r ^ f-Sf-^ (401)2]- ^ ^171-^- 

(403) A>o]ofl Al^> ego* ^s)-«-(402)-I- «fl^lA)7lZL, ofl^ Jf( 40 4)^ <#7] *\]7] 

^(403)1- 7]# ^Jl-I- a]^- <^<* ^-sHM 402)^1 Tfl^* ^a]^> 7 1 ofla)^. ^>7l 

^1-g-w-. 

<45> 0)2}. ^-o] #t$£\ 2 a]# -S|-«-(402)7> ^171-^(403) ^ 

cfofl yfl^l^<H Xi^S ^ ^cHl U-c> ol^ 3fl o]^^- ^lTl^SM), 7^1 7^7} 
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ill} s-o^^ ^ $14. at!:, ^ ^-S}-^(402)# ^tt ofla}^ ^-g- 

<46> £ 5^7 *fl 3 ^HH rrj-^ t^ig TV ^]7l<^ sfl^ ^ ^jo] ^ 

£ 44 c}= ^ Aj^V AisS-^-Ei ofl e ^ ^olcf 

<47> S. 5» iL^, ^^Hr <^ ^-2^(501)^ #3^1 ^Rl ^^(502)7> ^ 

S\JL, ^7} Al^V <g<*j -§^-(502)^ 7)17^(503)7}- <£^S\^z\}, °\7]z>\ 

*1tt ^"71^ S A9{ %-<&T>\t\. CfS. ^ ^-71 Al^> cgcd -^5j-«(502)S] #^o] tflJ=Lo] 

n-^ *g*\e) 3l^r ^jAjo]) ol-g-s]^ oflEil- 3#*Kr ^lei ^-^^-(504)^ #^i=Hr ^ 
o]cf. p>^V7>^s zj- ^-^ ^-71^ £ 3^- -■§- ^ ^\7\ 14 ^ &_o^ ; ^UaflS. 

<48> ^, ^-7] £ 5^ *m ^ #*HHtt ^^Hr °m ^^-(501)^- TflT^ 

(503) Afolofl c$oi ^^-«-( 502)1- wfl^Al^lJL, #7] Al^V =^«.(502)S 7}^ 

70Jl7> ^7} A]^> -S|.«(402)^ ^E^| Tjl^l- 73^1*1-7} ^ oflEil- ^5>7l ^*fl 
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^ ^°fl ^ ^^71^ A>-g-^- ^*-6\) 

Ji^-« *r Sin) €4. 

71^^ 7 )^# *V^£]^ ^JO] 0 >^4 

^ ^^e) si*H *vt}. 
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1] 

A o V 7l ^ ^-aHM #^^1 <3lsH -5M <g<* #^ 

A J^Ei c§<* «§^£ ^--§-# ^T^^r Aj-g- ^7^^-; 

#7] ^T^S] #^^1 A o V 7l ^T^S} #^ Aj^ofl tflSfl Al^> 

Aj-7] A)# <3<* ^-Sj-^-S] #^ A]S» Aj-71 AlTj" ^-3^ vflS] Tfl^ 

7 3^H °l-§-^: <H]el» A oM AlTi <g<* f^^-S. 3]^*Kr o)l&| ^-Aj-?-# 3. 

f-SH 3# ^ °_3L *V*r 3*1^ TV ^r*\7)9\ *m 

[^T 1 * 2] 

*fl 1 %H1 StM^i, Aj- 7 l ^*Hr <83 ^-SHffe 

Al^V ^A] Al^oflA-l ^fl^^ ^ ^ oj^^ 

^€ ^^Hr °m ^ ^1^4 Sfl^§- iL^jtt ^ 4^1 A l?i i£«-SHr 
# ^JLjsL ^ TV ^7)4 *fl^ ^5}- 
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3i 

A l 9X^, #?1 *\1± °m 

^ n^r ^^H] sl*fl #71 ^71^ #^ A]^«-Ei mf^ sIM^ ^ 

Ajjr sfl^g- ji#^ ^ ^HJilS v]*M TV ^#71^1 ^ #*1. 

4] 

*fl 1 *cMl 5a°H. #71 Al^V oj<* ^sHf^r 

€^ ^71 ^7liL4 4 a 711 *I*H5- 7j4J*Kr *>*f t^lH TV ^#71 

51 *lm ^ #*1. 

[^t 1 * 5] 

>fl l %H1 5a°H. #71 ai^v <g<* ^-s?-^ 

LMS( least mean square), RLS(recursive least square), ZFCzero forcing) ^cM^l 
^ ^71 # sr>^# a}-§-^ ^-g- a^o s ^ cl^l^ TV ^71^1 *fl 

6] 

#71 ^2Hr ^2}-¥-5l #^i=Hl #71 f-^^ #^ # 

Jrofl tfl*j] *1# f-5f# W r €- *M*jH S1*V #S fifl^ J£#*Rr Al 
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^7) ^ ^-SHM t^^cH ^^s]^ #71 Al^V f-^S] #^ Ajjr 

S^-Ei ^Sj-A] *«7l*Hr ^ ^flTl^-; ZLSlJL 

#-g- ^|7l-¥-^ #^ °l-g-«H Aj- 7 ] ^JjL tfloj 7^ 7,§A1 

°fl °l-S-«- * Al^v ^^5. ^jel^Ht oflei 

^ ^5]^ ^ *m ^^]^ TV ^7} 9] *flv| ^ ^1. 

[3^* 7] 

^ 6 sa^H^, #7l ofls] t^^-^r 

Aj-71 Al^> <^<* #^ A]Jr S °l-g-*H Aj- 7 1 A]^> ^JjL u|]o) 

7 3^HI °l-g-^ °fl^l- ^7] X\7} ^-s^rS. ^JB^Hr ^ ^ 

TV -r^]7l^ *flv| ^5}- 

8] 

Aj-71 ^S)-^ ^-S^M #^^1 ^71 ^SHr ^-Spffi] #^ 

#7l.Al# <3<3 ^3^3 #^^ofl ^71 A]^- <3<* AjJr^L 

^ ^A] ^T^Rr H)7]^; HE)JL 
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* 

7 <§^H1 °l-§-^" ^ #71 Al^v <^<* -f-SHJ-s s^^Kr oijei ^J?-* i 

^-^-S. ^ c]^l^ TV ^7)fi] ^ 

#71 ^TH^-fi] #^ Al^# ol-g-^>c^ ^-71 ARl <3<* Vfl^ ^ 7fi Al 

°l-g-^ ofl3# ^ #7] AjTj- <^<* ^2}-^-S. ^JEL^Kr ^-t- fi^lS SRr 

t^ig TV ^71^1 *fl^ ^ 
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